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Abstract 

It discloses about the Li-ion secondary battery of slim and wide area which prevent the leakage of electrolyte by 
securing the sealability of cap and can and, can improve the energy storage density. Can and cap are welded to 
the Li-ion secondary battery of slim and wide area of the present invention as the laser welding or the resistance 
welding. The cross-linkable resin is coated the contact surface of cap and can with and the sealability of cap 
and can is strengthened. And it characterizes to improve the energy storage density per the volume of battery by 
making use of the space of the outer side formed with the shape of can and placing the protection circuit box in 
front. 



;;>R epresentative Drawing(s) 
Fig. 4 



- - x Keyword (s) 

The lithium ion, secondary battery, can, cap, laser welding, resistance welding, cross-linkable 
resin. 



Figure 1 is a perspective view of can according to the invention 
Figure 2 is a perspective view of cap according to the invention 

Figure 3 is a perspective view showing the shape in which cap according to according to fig. 1 and fig. 2 are 
assembled 

Figure 4 is a perspective view showing the shape in which the protection circuit box is installed in the assembly 
of can according to fig. 3 and cap. 



The invention relates to the Li-ion secondary battery of slim and wide area. And particularly, it is about the Li- 
ion secondary battery of slim and wide area which prevent the leakage of electrolyte by securing the sealability 
of the light area can and cap having the wide opening and, can improve the energy storage density. 

As the portable electronic equipment market like the mobile telephone and notebook computer is extended 
and it is varied, the demand about the secondary battery for the electric power supply in which recharge is 
possible is expanded. The miniaturization of the portable electronic instrument, the light weight , and the high 
performance conversion and multi-functional demand the continuous improvement of the energy storage 
density about the secondary battery used as the power source. 

Therefore, the Li-ion secondary battery employing the reversible insertion of the lithium, and the reversible 
insertion of the carbon cathode making emission possible and lithium and the cathode material making 
emission possible appeared with the research result of for many years for being satisfied with this. This Li-ion 
secondary battery therefore rapidly stands face to face the preexistence battery as the new energy source of the 
portable electronic instrument relatively that the unit weight, and the energy density per volume and rechargeable 
cycle life are greater than the aqueous solution secondary battery like the existing Nickel-cadmium and nickel- 
hydrogen. 

In the meantime, the mobile phone and personal digital assistants the size of the display is in the straight 
increase due to the increment of the display information quantity and processing. And it is the trend that 
furthermore the telecommunication function is added and that the amount of energy consumption drastically 
increases. Therefore, it is the hard actual condition to obtain enough actuating time in case of employing the 
half height Li-ion secondary battery less than the normal 6mm. Therefore, two or more batteries are connected, 
or it is the actual condition to employ the more thick battery. Therefore, the concern about slim and wide area 
battery in which the energy storage capacity is big is increased even when being more thin. 

In order that convention , and the normal Li-ion secondary battery were satisfied the complicated sealing jaw 
gun preventing the leakage of the electrolyte injected in inside, it had the essential point in and minimized the 
sealing surface it was developed. Therefore, the metal case in which opening becomes narrow and which is 
deeply carved of shape is used as the battery case. But it compares to the area of the opening part of container 
and if the surface area of the deeply carved inside is on the increase, the extension of the metal plate has to be 
that much made. Therefore, since the deformation of the rupture at the container edge or the container wall is 
generated, the light area battery of the half height is manufactured but the deformation is not suitable. 



In order that this kind of problem is overcome, the method for manufacturing the light area lithium secondary 
battery of the half height using the packing material in which the thickness is thin in JP1 01 72607 A, (11260406), 
and (1 1 26041 4) and (1 1 26041 7) than the preexistence metal exterior and the weight is light and seals up four 
sides of battery with the basic heat-welding manner is proposed. At this time, the used and representative 
packing material is the half height aluminum laminate packing material. Generally this is made of the material 
layer and the insulated envelope in which the penetrability of the foreign material and the polymer layer in which 
the heat sealing hermetic sealing is possible is low in inside. It compares to the on characteristic, and the 
preexistence metal exterior and it is thin and this kind of packing material is light. And it has the advantage that 
it is easy to mold to the various shape. It makes the battery off-board of slim and wide area possible. And the 
weight of battery can be lowered. However, it has this advantage. In spite of that the packing material described 
in the above has the disadvantage that the mechanical strength falls down. 

In case the mechanical strength of the packing material becomes weak, it compares to the preexistence metal 
exterior and the mechanical pressing force added to the electrode stack or the jelly roll of the packing material 
inside becomes weak. At this time, if it is indignant with the electrode stack of the packing material inside, and 
the jelly roll and battery and the taping force becomes smaller than the pressure generated with product etc., 
the problem that the form of battery is easily transformed into is generated. And the weakening of the taping 
force easily is able to make cathode, the separation film and adhesion of anode worse. Consequently this 
makes worse with the performance of battery. Therefore, in order to maintain the excellent performance of the 
Li-ion secondary battery using the preexistence metal exterior, the interface compression between the electrode 
- separation film has to be improved in the battery assembling to the other mode. 

In order that adhesion between the electrode - separation film was improved, the battery which did not depend 
on the external taping force by applying the ion conduction gel polymer to cathode, and anode and separation 
film and thermally fusing these in US Patent No. 5, 296, 31 8 and, maintained the one's own initiative adhesion 
was suggested. The battery of this kind of type is moved forward in the lithium ion polymer or it abbreviates and 
it says to be the polymer battery. 

But because of using the gelatinous surface polyelectrolyte in which the ion conductivity is low as the ion 
conductor of the separation film and electrode, it compares to the preexistence lithium ion battery and the 
polymer battery elementarily embraces the problem that the battery capacity at charge and discharge character 
and low temperature is degraded. There is a problem that it is not with the only bay. The some extent difference 
is in the chemical organization but the electrode of the lithium ion polymer battery the deactivation polymer of 
the excess of quantity is elementarily used. The thickness of the separation film has to be increased due to the 
low mechanical strength of the ion conductivity separation film. 

Therefore, this kind of polymer battery exhibits the performance stabilized in the battery cell structure of 
employing the half height laminate packing material. However, it fundamentally is unable to reach the energy 
density per the volume on the normal angular type lithium ion battery level even in case of enough utilizing the 
gain of the making high capacity which the half height packing material presents. 

In the meantime, these inventors disclosed the Li-ion secondary battery which could prevent the leakage of 
electrolyte by securing the sealability of the metal can by using the cross-linkable resin which could mold in 
order to overcome the problems as described above, in KR2000-62491 A. However, there is a problem that 
in case of the invention disclosed in KR2000-62491 A, as the fields area increases and and, the thickness of 
battery reduces, it is difficult to secure the long term resistance with the adhesive force of the cross-linkable 
polymer about the mechanical deformation and the elevation of the internal pressure applied in the battery 
whole. Particularly, in case rising and cooling of temperature are repeated, the hermetic sealing of slim and 
wide area battery is the insufficient actual condition to the cross-linked polymer in which the endurance of 
sealability is insufficient and can mold. 
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Therefore, it are an object of the present invention to provide the Li-ion secondary battery of slim and wide area 
preventing the leakage of electrolyte in the cooling process and improve the energy storage density and the 
heating which is repeated the mechanical deformation and elevation of the internal pressure it is not it intensifies 
sealability. 



With the cap which forms container with can the lower part of the second part of can and flange are welded 
the cap are made of lower part having the can, and the side wall and the electrode terminal in which one end is 
connected to the electrode plate and which the other one end is exposed by the outside of can. As to the first 
area, the electrode plate and electrolyte are inserted. The fixed region is shut tightly in order to be connected 
to the side wall of the first area and fixed region the second part forms space are connected to the top of the 
first area the space are opened the space which the first area forms and the space which are put through. Lower 
part having the can is made of the second part which is greater than the cross-sectional area of the first area 
with cross-sectional area it has the lower part which is made of the first area, and the fixed region it has the 
lower part shut tightly it has the first and the second part put through it is comprised and the top shut tightly 
and the flange which is protruded to the outer side while being opened the side wall which the Li-ion secondary 
battery of slim and wide area of the present invention for achieving the technical problem connects the lower 
part, the opened top, its own lower part and top the respective independent space. The side wall connects its 
own lower part and top so that the space be formed. The thing including the polymer resin coated onto gap 
between the side wall of the second space of the side wall of generated above cap and can with the bond of the 
flange of the lower part of the second part of can and above cap is characterized. 

At this time, it may be acceptable that it is welded to the flange of the lower part of the second part of can and 
above cap by the resistance welding or the laser welding. 

Furthermore, it is preferable that the membranous polymers resin is the heat or the light cross-linkable resin 
cross-linked with the light or the heat. 

Furthermore, it is preferable that in the circuit connected to the electrode terminal, the built in protection circuit 
box is more installed in the outer side of the lower part of the second part of the outer side of the side wall of 
the first area of can or can. 

Hereinafter, the preferred embodiment of the present invention is illustrated with reference to attached views. 

Figure 1 is a perspective view of can according to the invention. Figure 2 is a perspective view of cap according 
to the invention. Figure 3 is a perspective view showing the shape in which cap according to according to fig. 1 
and fig. 2 are assembled. Figure 4 is a perspective view showing the shape in which the protection circuit box is 
installed in the assembly of can according to fig. 3 and cap. 

Referring to Figure 1 , it has the respective independent space and the can (1 00) is made of the first area (1 1 0) 
and the second part (120) put through. At this time, the cross-sectional area of the second part (120) is greater 
than the cross-sectional area of the first area (110). The first area (1 1 0) is made of the opened top (111), the 
lower part (1 1 2) shut tightly, and the side wall (1 1 3) that connects the top (111) and lower part (1 1 2) in order to 
form the space. And the second part (120) is made of lower part (122), the opened top (121), and the side wall 
(123) that connects the top (121) and lower part (122) in order to form the space. However, the fixed region 
is opened to the lower part (112) of the first area (110) and the lower part (122) of the second part (120) is 
connected to the top (1 1 1 ) of the first area (110). The fixed region is shut tightly and it is connected to the side 
wall (113) of the first area (110). Therefore, the space of the inside and the first area (110) which the second 
part (1 20) forms is put through through the top (1 1 1 ) of the first area (1 1 0) and lower part (1 22) of the second 
part (120). 



And it was not shown. However, the electrode plate and electrolyte are inserted in the first area (110) of the can 
(100). Since the cap which will be described later is located in the second part (120) of the can (100) and the 
lower part (122) and cap of the second part (120) unite the closed container is formed. In the meantime, it was 
not shown. However, the other one end of the electrode terminal in which the electrode plate and one end link 
is exposed outside the can (100). In fig. 1 , the reference numeral A is the cross-sectional view according to the 
a-a' line of the can (1 00). 

Referring to Figure 2, the cap (200) is made of the top (210) shut tightly, the lower part (220), and the side wall 
(230) that connects the top (210) and lower part (220) so that the space be formed. The lower part (220) is 
opened while having the flange (221) which can be combined with the lower part (122) of the second part (120) 
of the can (100) according to fig. 1 while being protruded to the outer side of shape. At this time, the cross- 
sectional area of the lower part (220) of the cap (200) is same as those of preferably, the cross-sectional area 
of the lower part (220) of the cap (200) is the cross-sectional area of the second part (120) of the can (100) it 
should not be greater than the cross-sectional area of the second part (120) of the can (100) according to fig. 
1 . In fig. 2, the reference numeral B is the cross-sectional view according to the b— b' line of the cap (200). 

Referring to Figure 3, the can (100) and cap (200) are assembled so that the opened lower part (220) of 
the cap (200) according to the opened domain of the lower part (122) of the second part (120) of the can 
(1 00) according to fig. 1 and fig. 2 contact with each other. At this time, by welding the flange (221 ) of the 
domain shut tightly of the lower part (122) of the second part (120) of the can (100) and cap (200) by using the 
resistance welding or the laser welding the can (100) and cap (200) form one container. 

In the meantime, gap is generated due to the flange (221) junction of the lower part (122) of the second part 
(1 20) of the can (1 00) and cap (200) between the side wall (230) of the side wall (1 23) of the second part (1 20) 
of the can (100) and cap (200). The light or the heat cross-linkable resin (300) consisting of the resin of the 
resin of the epoxy series with a superior chemical resistance about the electrolyte in this gap and sealability or 
the acrylate series is coated onto. This is to prevent between the junction of the cap (200) and can (100) from 
electrolyte being solution-leaked. In fig. 3, the reference numeral C is the cross-sectional view according to the 
c-c' line of the case that the can (100) and cap (200) were combined. 

As shown in Figure 3, after fig. 4 binds the can (100) and cap (200), the shape setting up the protection circuit 
box (400) in the outer side of the can (100) is thrown into confusion and it shows. In fig. 4, the reference 
numeral D is the cross-sectional view according to the d-d' line in the perspective view in which the can (1 00) 
and cap (200) are assembled in fig. 4 and the protection circuit box (400) is installed. 

Referring to Figure 4, the protection circuit box (400) connected to the electrode terminal is installed in the 
space generated with the outer side of the lower part (122) of the outer side of the side wall (113) of the 
first area (1 1 0) of the can (1 00) and the second part (120). At this time, the protection circuit box (400) is 
adamantly installed at the lower part (1 22) of the second part (1 20) of the side wall (1 1 3) of the first area (1 1 0) 
of the can (1 00) or the can (1 00). In this way, with reducing the volume of the battery software in which the 
protection circuit is adhered and which is manufactured by setting up the protection circuit box (400) in the 
space generated with the outer side of the lower part (122) of the outer side of the side wall (113) of the first 
area (110) of the can (1 00) and the second part (1 20), , the energy storage density per volume as the battery 
software state is improved. 

In the meantime, referring to Figure 4, the electrolyte inlet (600) is prepared in the lower part (122) of the 
second part (120) of the can (100) in order to inject electrolyte through the lower part (122) of the second part 
(120) of the can (100). And the other one ends (510, 520) of the electrode terminal in which the electrode plate 
and one end link is installed in the exterior wall of the lower part (1 22) of the second part (1 20) of the can (1 00) 
through the domain shut tightly of the lower part (122) of the second part (120) of the can (100). At this time, 
the fixed region of the lower part (122) of the second part (120) of the can (100) in which electrode terminals 
(510, 520) pass through is very rigidly sealed up so that electrolyte be solution-leaked. It very adamantly seals 
hermetically so that electrolyte be solution-leaked from also after injecting the electrolyte inlet (600) electrolyte. 
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[Embodiment 1 ] 

The Li-ion secondary battery was manufactured with the thickness 3.9mm, the minor diameter 53mm, and 
the angular type of the major diameter 83mm. The flange of the lower part of the second part of can and cap 
were welded as the laser welding in order to have the shape like the fig. 3 or 4. The epoxy resin was coated gap 
between the side wall of the side wall of the second part of can and cap with and it sealed. At this time, the 
reversible capacity of the Li-ion secondary battery was 2200mAh. 

[Comparative Example 1 ] 

After the battery which it did not to perform battery according to the embodiment 1 and resistance welding or 
the laser welding and it sealed hermetically with the epoxy resin was and saves deposited in the respective 4.2 
V state of charge in 90°C oven 6 days, it again stored in the freezing box of -50°C with the half an hour. And 
after this battery was taken out and it reached the room temperature, it kept to the state making a hole in the 
central part of battery and added the pneumatic pressure of 5 pressure(atm) for 1 hour. In this kind of condition, 
while electrolyte flowed out through junction with small amount, the battery of the identical standard sealed 
hermetically with the epoxy resin was degraded to the voltage drawing 3.97 V. But the battery of the present 
invention was maintained by the voltage drawing 4.13V without leakage. 



By cross-linkable resin with a superior chemical resistance and sealability about electrolyte the contact surface 
of cap and can strongly is welded with mechanically according to the Li-ion secondary battery of slim and wide 
area of the invention as described above being sprayed of the contact surface of cap and can and sealing it 
can prevent from the electrolyte inserted inside battery being solution-leaked. 

Moreover, by the space of the outer side formed with the shape of can being made use of and placing 
the protection circuit box in front the energy storage density per the volume of the battery software can be 
conspicuously improved. 

The present invention is not limited to the preferred embodiment, clear that it is possible for many deformation 
in the technical mapping of the present invention with a person skilled in the art of the relevant field. 




Scope of Claims 



Claim 1 : 

The Li-ion secondary battery of slim and wide area comprising: the can which has the first and the second part 
put through while being comprised the respective independent space with the side wall connecting the lower 
part, the opened top, its own lower part and top; and is made of the second part which is greater than the 
cross-sectional area of the first area with cross-sectional area while having the lower part consisting of the first 
area, and the fixed region while having the lower part shut tightly; the cap which is made of the lower part having 
the top, shut tightly and the flange, and the side wall; and forms container with can since the lower part of the 
second part of can and flange are welded; the polymer resin in which one end is connected to the electrode 
plate and which the other one end is coated onto gap between the side wall of the second space of the side 
wall of generated above cap and can with the bond of the flange of the lower part of the second part of the 
electrode terminal exposed by the outside of can and can and above cap; the lower part having the top, shut 
tightly and the flange is protruded to the outer side while being opened; and the side wall connects its own lower 
part and top so that the space be formed. 
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Claim 2 : 

The Li-ion secondary battery of slim and wide area of claim 1 ; wherein the other one end of the electrode 
terminal is exposed by the outside of can through the lower part shut tightly of the second part of can. 

Claim 3 : 

The Li-ion secondary battery of slim and wide area of claim 1 or 2, wherein the protection circuit box in which 
the circuit connected to the electrode terminal is built is more installed in the outer side of the lower part of the 
second part of the outer side of the side wall of the first area of can or can. 

Claim 4 : 

The Li-ion secondary battery of slim and wide area of claim 1 , wherein the flange of the lower part of the 
second part of can and above cap are welded by the resistance welding or the laser welding. 

Claim 5 : 

The Li-ion secondary battery of slim and wide area of claim 1 , wherein it is the heat or the light cross-linkable 
resin cross-linked with the light or the heat. 

Claim 6 : 

The Li-ion secondary battery of slim and wide area of claim 5, wherein the cross-linkable resin is the resin of 
the resin of the epoxy series or the acrylate system. 
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